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(57) Abstract 

CD changer having a simple driving mechanism 
is disclosed which is driven by a single driving source 
for a movement of a tray and a lifting and lowering 
operation of a driving unit. Reduction gears rotate by a 
driving motor installed on a body, a main gear rotates by 
the rotation of the reduction gears. A pinion part rotates 
through the rotation of the main gear and moves a rack 
gear, thereby a tray moves. Also, a driving unit is lifted 
and lowered by the operation of a driving unit elevating 
means, resulting in reproducing a CD or stopping the 
operation of the CD's reproduction. 
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CD CHANGER WITH A DRIVING MECHANISM OPERATED BY A SINGLE 

DRIVING SOURCE 

TECHNICAL FIELD 
1. Field of the Invention 

This invention relates to a compact disk changer with a 
driving mechanism operated by a single driving source, more 
particularly a compact disk changer with a simple driving 
mechanism for moving a tray and a driving unit of compact disk 
changer driven by a single motor, by which the tray is ejected from 
and is loaded into a body and the driving unit is lifted and 
lowered. 

BACKGROUND ART 

In general, a conventional compact disk changer selects one of 
the disks loaded therein, and reproduces data from the selected 
compact disk (hereinafter, referred to as a CD) by an optical pick 
up device. 

A CD changer consists of a number of members as shown in FIGS. 
1 and 2. A tray 120 is movably installed on a body 100. A roulette 
140 for placing a number of CDs is mounted on an upper face of the 
tray 120. The roulette 140 can be rotated at a predetermined angle 
to select a predetermined CD depending on an external output. A 
chucking plate 160 for chucking the center of the selected CD in 
a play mode is installed at an upper side of the roulette 140. A 
driving unit 180 is mounted at a lower side of the chucking plate 
160 in the body 100. The driving unit 180 has an optical pick up 
device (not shown in figures) for reproducing data from the CD. To 
reproduce data from the selected CD, the driving unit 180 is lifted 
toward the chucking plate 160. The selected CD is chucked between 
the driving unit 190 and the chucking plate 160 and is rotated by 
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a motor. The optical pick up device reproduces data from the 
selected CD. 

Under the roulette 140, there is a tray feeding part for 
ejecting the tray 120 from the body 100 and for loading the tray 
120 to the body 100, a driving unit lifting part for lifting and 
lowering the driving unit 180, and a roulette driving part for 
rotating the roulette 140 . The tray feeding part consists of a rack 
210, a feeding motor 230, a reduction gear 250, a feeding gear 270 , 
and a toggle switch 290. The rack 210 has a predetermined length 
and is installed at a side of the bottom face of the tray 120. The 
feeding motor 230 provides a driving power for moving the tray 120 . 
The reduction gear 250 propagates the driving power of the feeding 
motor 230 to the feeding gear 270. The feeding gear 270 is engaged 
with the rack 210, and feeds the tray 120 depending on the rotation 
of the feeding motor 230. The toggle switch 290 is switched by a 
pushing portion 275 formed on the feeding gear 270 according to a 
position of the tray 120. The feeding motor 230 is controlled 
according to the state of the toggle switch 290. 

The driving unit lifting part has a lifting motor 310 for 
providing the power to lift and lower the driving unit 180, a 
driving gear 330 engaged with the lifting motor 310, a cylindrical 
cam 350 engaged with the driving gear 330, and a second toggle 
switch 370 installed at a side of the cylindrical cam 350. A number 
of threads are formed on the periphery of the cylindrical cam 350, 
and are engaged with protrusions (not shown in figures) protruded 
from one side of the driving unit 180 . The toggle switch 370 detects 
a lifting position of the driving unit 180 according to the 
rotation of the cylindrical cam 350, and controls the lifting 
motor 310. The other side of the driving unit 180 is connected to 
the body 100 by a hinge portion. 

The roulette driving part has a roulette motor 147 for 
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providing power to rotate the roulette 14 0 and engages with a 
roulette gear 145 formed at the bottom face of the roulette 140. 

A conventional CD changer as described above operates as 
follows . 

First, in an ejection mode, control part (not shown) rotates 
the feeding motor 230 in the counterclockwise direction according 
to an ejecting signal from the exterior. The driving power of the 
feeding motor 230 propagates to the reduction gear 250 by a belt. 
The feeding gear 270 rotates in the counterclockwise direction by 
the reduction gear 250, and is engaged to the rack 210. Thus, the 
tray 120 is ejected from the body 100. That is, the roulette 140 
is also ejected from the body 100. When the feeding gear 270 is 
rotated in a 360-degree arc, the pushing portion 275 turns on the 
toggle switch 290. The turn on signal of the toggle switch 290 is 
provided to the control part. The control part instructs the 
feeding motor 230 to stop. The user places a number of CDs on the 
roulette 140 installed at the tray 120. 

Next, a loading mode is executed. The loading mode is to load 
the roulette 140 placing on a number of CDs and the tray 120 into 
the inner space of the body 100. The loading mode starts by 
providing a loading signal from the outside to the control part or 
by lightly pushing the tray 120 into the inner space of the body 
100 . The pushing portion 275 switches the toggle switch 290 to turn 
off. The control part drives the feeding motor 230 to rotate in the 
clockwise direction depending on the turning off signal of the 
toggle switch 290. According to the clockwise rotation of the 
feeding motor 230, the feeding gear 270 is rotated in the clockwise 
direction and starts to engage with the rack 210. Therefore, the 
tray 120 moves in the horizontal direction and is loaded toward the 
inner space of the body 100. 

After, the completion of the loading mode, the tray 120 is 
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placed into upper portion of the driving unit 180, and the roulette 
140 is placed under the chucking plate 160. When a CD selecting 
signal is provided to the control part, the control part drives the 
roulette motor 147. The roulette motor 147 rotates the roulette 
gear 145. The roulette 140 is rotated by the roulette gear 145, and 
then the predetermined CD is selected. The selected CD is placed 
between the driving unit 180 and the chucking plate 160. 

When a play mode signal is provided to the control part, the 
control part drives the lifting motor 310 to rotate. The driving 
power of the lifting motor 310 propagates into the cylindrical cam 
350 via the driving gear 330. When the cylindrical cam 350 rotates, 
the driving unit 180 engaged with the cylindrical cam 350 rises 
about a hinge shaft. According to the rise of the driving unit 180, 
the selected CD is chucked between chucking plate 160 and the 
driving unit 180. The chucked CD is rotated by a motor (not shown) , 
and the optical pick up device reproduces data from the selected 
CD. 

However, a conventional CD changer has a feeding motor for 
providing the feeding power of the tray and a lifting motor for 
providing the lifting power of the driving unit separately. That 
is, as a number of motors are rotated, a CD receiving portion is 
joggled, and thus the CD changer has low reliability of 
reproducing true sound. 

Also, the conventional CD changer is complicated because a 
number of gears are engaged between the feeding motor and the tray 
or between the lifting motor and the driving unit. Therefore, a 
numerous construction members and assembling procedures are 
required, increasing the manufacturing cost. 

DISCLOSURE OF INVENTION 
First object of this invention is to provide a CD changer with 
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a driving mechanism operated by a single driving source in which 
a tray and a driving unit are moved by a single motor. 

Second object of this invention is to provide a CD changer with 
a driving mechanism operated by a single driving source to remove 
the complex vibration caused by the use of a number of motors. 

Third object of this invention is to provide a CD changer with 
a driving mechanism operated by a single driving source to achieve 
a low manufacturing cost. 

To obtain the objects, a CD changer with a driving mechanism 
operated by a single driving source according to a first preferred 
embodiment of the present invention comprises: a roulette having 
a plurality of disk housing portions for housing a plurality of 
compact disks; a tray having a rack gear and a loading recess formed 
in a lower side inside of said tray, and which can be ejected and 
loaded; a driving unit being lifted and lowered between a lifting 
position for a reproducing operation of the compact disk -and a 
lowering position for stopping the reproducing operation, and 
having protruding ribs in both ends of both side walls of the 
driving unit for the lifting and lowering operation; a driving 
motor for operating an ejecting operation and a loading operation 
of the tray, and for operating the lifting operation and the 
lowering operation of the driving unit; a power transmitting part 
propagating the power from the driving motor; a main gear part 
rotated by the power transmitting part, integrally forming a first 
half gear on a lower surface, and rotatably mounted on the body 
through a central axis; a pinion part having a lower gear engaged 
with the main gear part and a central axis movable along the loading 
recess, and moving the rack gear engaged with the pinion part by 
rotation of the lower gear integrally formed on a lower portion of 
the pinion part; a connecting plate connecting the central axis of 
the main gear part with the central axis of the pinion part for 
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limiting a circular motion of the pinion part; and a driving unit 
elevating means lifting and lowering the driving unit through 
rotating power transmitted from the main gear part. 

The loading recess is formed in a U-shape with a curved course 
and a straight course. 

The rack gear is formed in a U-shape with a curved course and 
a straight course. 

The power transmitting part includes a driving gear part 
rotated by driving power transmitted from the driving motor and a 
relay gear part engaged with the driving gear part and integrally 
forming an upper gear on an upper surface. 

The driving unit elevating means includes a link rotatably 
mounted on the body through a pivot axis, and having a first arm 
and a second arm integrally forming a projection; a cam gear part 
having a second half gear engaged with the first half gear of the 
main gear part, and a guide rail formed at a rear surface of the 
cam gear part with a spiral shape and guiding the projection of the 
second arm so that the first arm and the second arm of the link are 
able to rotate about the pivot axis; a first operating rod and a 
second operating rod having sliding grooves in which the 
protruding ribs of the driving unit slide for being raised and 
lowered, and being connected with the first arm and the second arm 
of the link respectively; and both guide members guiding the first 
operating rod and the second operating rod, and vertically forming 
slits in both ends thereof. 

In a second preferred embodiment of the present invention, the 
driving unit elevating means includes a link rotatably mounted on 
the body through a pivot axis, having a first arm and a second arm, 
and integrally forming a half gear engaged with the first half gear 
of the main gear part at a central side wall; a first operating rod 
and a second operating rod having sliding grooves in which the 
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protruding ribs of the driving unit slide for being lifted and 
lowered, and being connected with the first arm and the second arm 
of the link respectively; and both guide members guiding the first 
operating rod and the second operating rod, and vertically forming 
slits in both ends thereof. 

A CD changer with a driving mechanism operated by a single 
driving source according to a third preferred embodiment of the 
present invention comprises: a roulette having a plurality of disk 
housing portions for housing a plurality of compact disks; a tray 
having a U-rack gear and a U-loading recess with a curved course 
and a straight course formed in a lower side inside of said tray, 
and which can be ejected and loaded; a driving unit being lifted 
and lowered between a lifting position for reproducing the compact 
disk and a lowering position for stopping the reproducing 
operation, and having protruding ribs in both ends of both side 
walls for the lifting and lowering operation; a driving motor for 
operating an ejecting operation and a loading operation of the 
tray, and for operating the lifting operation and the lowering 
operation of the driving unit; a driving gear part rotated by 
driving power transmitted from the driving motor; a relay gear 
part engaged with the driving gear part and integrally forming an 
upper gear having a small radius on an upper surface; a main gear 
part engaged with the upper gear of the relay gear part, and 
rotatably mounted on the body through a central axis; a pinion 
part having a lower gear engaged with the main gear part and a 
central axis movable along the loading recess, and moving the rack 
gear engaged with the pinion part by rotation of the lower gear 
integrally formed on a lower portion of the pinion part; a 
connecting plate connecting the central axis of the main gear part 
with the central axis of the pinion part for limiting a circular 
motion of the pinion part, extending one end portion of the 
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connecting plate to form in a fan shape, and having a half gear 
forming a series of teeth at a peripheral wall of an arc portion 
thereof; and a driving unit elevating means lifting and lowering 
the driving unit through rotating power transmitted from the main 
gear part, wherein the driving unit elevating means includes a 
link rotatably mounted on the body through a pivot axis, having a 
first arm and a second arm, and integrally forming a half gear 
engaged with the half gear of the connecting plate at a central side 
wall; a first operating rod and a second operating rod having 
sliding grooves in which the protruding ribs of the driving unit 
slide for being lifted and lowered, and being connected with the 
first arm and the second arm of the link respectively; and both 
guide members guiding the first operating rod and the second 
operating rod, and vertically forming slits in both ends thereof. 

With the above-mentioned CD changer, a single motor drives the 
tray to eject from and to load into the body and the driving unit 
to be lifted and lowered. 

Therefore, the driving mechanism for moving a tray and a 
driving unit by a single motor according to the present invention 
prevents the CD changer from complex vibration caused by use of two 
motors and achieves a low manufacturing cost. 

As a result, the driving mechanism for moving a tray and a 
driving unit by a single motor according to the present invention 
improves the stability and reliability of operating conditions of 
disk players by the removal of a number of gearing connections. 

BRIEF DESCRIPTION OF DRAWINGS 

This invention will be better understood and its various 
objects and advantages will be more fully appreciated from the 
following description taken in conjunction with the accompanying 
drawings, in which: 
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Fig. 1 is a perspective view showing a general CD changer; 
Fig. 2 is a plan view schematically showing a conventional CD 
changer; 

Fig. 3 is a schematic view showing a driving mechanism of a 
CD changer in which a tray is loaded in a CD changer's body and a 
driving unit is lowered according to a first preferred embodiment 
of the present invention; 

Fig. 4 is a schematic view showing a driving mechanism of the 
CD changer in which the tray is ejected from the CD changer' s body 
and the driving unit is lowered according to the first preferred 
embodiment of the present invention; 

Fig. 5 is a schematic view showing a driving mechanism of the 
CD changer in which the tray is loaded in the CD changer' s body and 
the driving unit is lifted according to the first preferred 
embodiment of the present invention; 

Fig. 6 is a schematic view showing a driving mechanism of the 
CD changer in which the tray is ejected from the CD changer' s body 
and the driving unit is lifted according to the first preferred 
embodiment of the present invention; 

Fig. 7 is a sectional view of the driving mechanism in the CD 
changer of Fig. 3; 

Fig. 8A and Fig. 8B are schematic views showing an operating 
status of a first operating rod and a second operating rod and a 
moving status of protruding ribs formed on the driving unit in a 
lifting mode and a lowering mode of the driving unit according to 
the first preferred embodiment of the present invention; 

Fig. 9 is a schematic view showing a driving mechanism of a 
CD changer, in which a tray is loaded in a CD changer' s body and a 
driving unit is lowered according to a second preferred embodiment 
of the present invention; 

Fig. 10 is a schematic view showing a driving mechanism of the 
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CD changer in which the tray is ejected from the CD changer' s body 
and the driving unit is lowered according to the second preferred 
embodiment of the present invention; 

Fig. 11 is a schematic view showing a driving mechanism of the 
CD changer in which the tray is loaded in the CD changer' s body and 
the driving unit is lifted according to the second preferred 
embodiment of the present invention; 

Fig. 12 is a schematic view showing a driving mechanism of the 
CD changer in which the tray is ejected from the CD changer' s body 
and the driving unit is lifted according to the second preferred 
embodiment of the present invention; 

Fig. 13A aqd Fig. 13B are schematic views showing an operating 
status of a first operating rod and a second operating rod and a 
moving status of protruding ribs formed on the driving unit in a 
lifting mode and a lowering mode of the driving unit according to 
the first preferred embodiment of the present invention; 

Fig. 14 is a schematic view showing a driving mechanism of a 
CD changer in which a tray is loaded in a CD changer's body and a 
driving unit is lowered according to a third preferred embodiment 
of the present invention; 

Fig. 15 is a schematic view showing a driving mechanism of the 
CD changer in which the tray is ejected from the CD changer' s body 
and the driving unit is lowered according to the third preferred 
embodiment of the present invention; 

Fig. 16 is a schematic view showing a driving mechanism of the 
CD changer in which the tray is loaded in the CD changer' s body and 
the driving unit is lifted according to the third preferred 
embodiment of the present invention; 

Fig. 17 is a schematic view showing a driving mechanism of the 
CD changer in which the tray is ejected from the CD changer' s body 
and the driving unit is lifted according to the third preferred 
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embodiment of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 
Hereinafter, this invention will be described in detail with 

reference to the drawings. 

The same member of an invention appearing in more than one view 

of the drawings will always be designated by the same reference 

number, and the same reference number will never be used to 

designate different members. 

Referring to Fig. 3 through Fig. 8B, a first preferred 

embodiment according to the present invention is illustrated in 

detail . 

According to this invention, a tray 210 has a U-rack gear and 
a U-loading recess formed in a lower side inside of the tray. A 
driving unit is lifted and lowered between a lifting position and 
a lowering position. A single driving motor 10 generates driving 
power and the driving power is transmitted to a power transmitting 
part. The power transmitting part consists of a driving gear part 
20 and a relay gear part 30. The driving gear part 20 is rotated 
by the driving motor 10 installed on a CD changer' s body 200. The 
relay gear part 30 has a small-radius upper gear 32 for increasing 
rotating power in an upper surface thereof. A main gear part 40 
is engaged with the upper gear 32 of the relay gear part and 
integrally forms a first half gear 44 on a lower surface. A 
pinion part 50 is engaged with the rack gear 12 and has a lower gear 
engaged with the main gear part 40. Also, a driving unit elevating 
means lifts and lowers the driving unit through a rotation of the 
main gear part 40. 

The loading recess 14 is formed in a U-shape at a lower side 
of the tray inside. 

The rack gear 12 is formed in a U-shape with a curved course 
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on which the pinion part 50 has a circular motion along the loading 
recess 14 and a straight course moving the rack gear 12 by a 
rotation of the pinion part 50. 

A connecting plate 56 connects a central axis 42 of the main 
gear part 40 and a central axis 54 of the pinion part 50. 

Thus, in the curved course, the lower gear 52 of the pinion part 
50 moves in a clockwise direction and a counterclockwise direction 
along the loading recess 14 about the central axis 42 of the main 
gear part 40 in an engagement with the main gear part 40. 

In the straight course, because the circular motion of the 
connecting plate 56 is limited, the pinion part 50 moves the rack 
gear 12. 

The pinion part 50 has the small-radius lower gear 52 in the 
lower surface thereof and engages with the main gear part 40, 
resulting in transmitting high rotating power to the rack gear 12 . 

The driving unit elevating means includes a link 70, a cam gear 
part 60, a first operating rod 75, a second operating rod 78, and 
guide members 79,79'. 

The link 70 is rotatably mounted on the body 200 through a pivot 
axis 74, having a first arm 71 and a second arm 72 integrally 
forming a projection 73. 

The cam gear part 60 has a second half gear 62 engaged with the 
first half gear 44 of the main gear part 40, and a guide rail 64 
formed at a rear surface of the cam gear part 60. The guide rail 
64 with a spiral shape guides the projection 73 of the second arm 
72 so that the first arm 71 and the second arm 72 of the link 70 
are able to rotate about the pivot axis 74. 

The first operating rod 75 and The second operating rod 76 have 
sliding grooves 78, 78' in which the protruding ribs 77, 77' of the 
driving unit 80 slide for being lifted and lowered, and connected 
with the first arm 71 and the second arm 72 of the link 70 
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respectively. 

Also, both guide members 79,79' guides the first operating rod 
75 and the second operating rod 76, and has slits vertically formed 
at both ends thereof. 

Furthermore, this invention includes a tray open sensing 
switch (not shown) sensing an entire ejection of the tray from the 
body by contacting the rack gear 12, and a chucking completing 
switch (not shown) sensing the CD' s chucking of the driving unit 80 
by contacting the first operating rod 75 and the second operating 
rod 76 of the link 70. 

Hereinafter, the operation of the driving mechanism according 
to a first embodiment of the present invention will be described. 

Fig. 3 is a schematic view schematically showing a driving 
mechanism of a CD changer in which a tray is loaded in a CD changer' s 
body and a driving unit is lowered according to a first preferred 
embodiment of the present invention. 

At the time of ejecting the tray 210 which is loaded in the body 
200, the driving gear part 20 is rotated counterclockwise by the 
driving motor, rotates the relay gear part 30, and thus rotates the 
main gear part 40 through the upper gear 32 of the relay gear part 
30 in the counterclockwise direction. By the rotation of the main 
gear part 40, the pinion part 50 and the lower gear 52 engaged with 
the main gear part 40 rotate in the clockwise direction. The pinion 
part 50 engages with the straight course of the rack gear 12 and 
thus moves the rack gear 12. Therefore, the tray 210 is ejected 
toward the outside of the body 200. 

When the central axis 54 of the lower gear 52 moves along the 
loading recess 14, in the curved course of the loading recess 14 
the central axis 54 has the circular motion and in the straight 
course the circular motion of the central axis 54 is limited by 
means of the connecting plate connected to the central axis 42 of 
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the main gear part 40. Therefore, in the straight course, the 
rotation of the pinion part 50 is transmitted to the rack gear 12, 
resulting in moving the rack gear 12. 

Furthermore, the cam gear part 60 does not rotate because the 
second half gear 62 does not engage with the first half gear. 

The driving mechanism in the ejecting mode of the tray is shown 
in Fig. 4. 

After the user places a number of CDs on the roulette installed 
at the tray 210, he lightly pushes the tray 210 into the inside of 
the body 200 . The driving motor 10 is operated by a control part (not 
shown) , and the driving gear part 20 rotates in the clockwise 
direction by the operation of the driving motor 10. The driving 
gear part 20 rotates the pinion part 50 in the counterclockwise 
direction through the relay gear part 30 and the main gear part 40 . 
The pinion part 50 is engaged with the rack gear 12, and the tray 
210 is loaded into the inside of the body 200. Therefore, the CD 
placed on the roulette installed in the tray 210 is placed over the 
driving unit 80. 

Furthermore, the cam gear part 60 does not rotate because the 
second half gear 62 does not engage with the first half gear. 

The driving mechanism in the loading mode of the tray is shown 
in Fig. 4. 

When lifting the driving unit 80 for reproducing the CD, as 
shown in Fig. 3, the driving motor 10 is operated by a control 
part (not shown), and the driving gear part 20 rotates in the 
clockwise direction by the operation of the driving motor 10 . The 
driving gear part 20 rotates the pinion part 50 in the 
counterclockwise direction through the relay gear part 30 and the 
main gear part 40. The pinion part 50 is engaged with the curved 
course of the rack gear 12. The pinion part causes the circular 
motion about the central axis 42 of the main gear part 40, and thus 
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moves in the left of the body 200. 

Furthermore, because the main gear part 40 rotates in the 
clockwise direction, the first half gear 44 of the main gear part 
40 is engaged with the second half gear (62) of the cam gear part 
60, resulting in rotating the cam gear part 60 in the 
counterclockwise direction. 

By the rotation of the cam gear part 60, the projection 73 of 
the link 70 moves toward the center portion of the spiral shape 
along the track of the guide rail 64. Accordingly, the first arm 
71 and the second arm 72 rotate by a predetermined angle about the 
pivot axis 74 in the clockwise direction. 

By means of the rotation of the first arm 71 and the second arm 
72, the first operating rod 75 and the second operating rod 76 move 
horizontally. The protruding ribs 77,77' of the driving unit 80 
move in a vertical upstream direction along the sliding grooves 
78,78' formed on the first operating rod 75 and the second 
operating rod 76, thereby the driving unit 80 is lifted. 

The protruding ribs 77,77' are supported by the slits 90,90' 
which are vertically formed on the guide members for guiding the 
horizontal movement of the first operating rod 75 and the second 
operating rod 76. 

The driving mechanism in which the tray 210 is loaded in the 
inside of the body 200 and the driving unit 80 is lifted, is shown 
in Fig. 5. In the above status, the CD may be reproduced. 

The operation which lowers the driving unit 80 for stopping 
the CD' s reproduction may be attained by driving the above 
mentioned operation for reproducing the CD in the reverse 
direction. 

When ejecting the tray 200 outside of the body 200 for changing 
another CD simultaneously with reproducing the selected CD, as 
shown in Fig. 5, the driving motor 10 is operated by a control 
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part (not shown), and the driving gear part 20 rotates in the 
clockwise direction by the operation of the driving motor 10 . The 
driving gear part 20 rotates the pinion part 50 in the 
counterclockwise direction through the relay gear part 30 and the 
main gear part 40. 

Because the central axis 54 of the pinion part 50 is placed in 
the straight course of the loading recess 14, the circular motion 
of the central 54 connected to the connecting plate 56 is limited 
in the loading recess 14. Accordingly, the pinion part 50 engaged 
with the rack gear 12 rotates consistently, thereby the rack gear 
12 moves horizontally and thus the tray 210 moves into the outside 
of the body 200. 

Because the first half gear 44 of the main gear part 40 is not 
engaged with the second half gear 62 of the cam gear 60, the cam 
gear part 60 does not rotate and thus the driving unit 80 maintains 
the lifting status (the reproducing mode of the CD). 

The driving mechanism in which the tray 210 is ejected from the 
inside of the body 200 and the driving unit 80 is lifted, is shown 
in Fig. 6. 

When loading' the tray 210 inside of the body 200, as shown in 
Fig. 6, the driving motor 10 is operated by a control part (not 
shown) , and the driving gear part 20 rotates in the 
counterclockwise direction by the operation of the driving motor 
10. The driving gear part 20 rotates the pinion part 50 in the 
clockwise direction through the relay gear part 30 and the main 
gear part 40. Therefore, the rack gear 12 moves horizontally and 
the tray 210 is loaded into the body 200. 

The driving mechanism in which the tray 210 is loaded inside 
of the body 200 and the driving unit 80 is lifted, is shown in Fig. 
5. 

Fig. 7 is a sectional view of the driving mechanism in the CD 
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changer of Fig. 3. 

Fig. 8A shows the status when the driving unit 60 is in the 
lowering position, in which the protruding ribs 11,11' of the 
driving unit 60 are placed on the lower portion of the sliding 
grooves 78,78' formed on the first operating rod 75 and the second 
operating rod 76. 

Fig. 8B shows the status when the driving unit 60 is in the 
lifting position, in which the protruding ribs 11,11' of the 
driving unit 60 are placed on the upper portion of the sliding 
grooves 78, 78' formed on the first operating rod 75 and the second 
operating rod 76. 

Accordingly, the protruding ribs 11,11' move along the 
sliding grooves 78,78' by means of the operation of the first 
operating rod and the second operating rod. 

The guide members 79,79' guiding the first operating rod 75 
and the second operating rod 7 6 are formed on the body 200, and 
include the slits 90, 90' for guiding and supporting the protruding 
ribs 77,77' which are guided into the upper portion and the lower 
portion along the sliding grooves 78,78'. 

Hereinafter, referring to Fig. 9 through Fig. 13B, a second 
preferred embodiment according to the present invention is 
illustrated in detail. 

In a driving unit elevating means according to the second 
preferred embodiment of the present invention, a link 85 is 
rotatably mounted on the body 200 through a pivot axis 84, having 
a first arm 81 and a second arm 82. Also, the link 85 integrally 
forms a half gear 83 engaged with the first half gear 44 of the main 
gear part 40 at a central side wall. 

A first operating rod 75 and a second operating rod 76 have 
sliding grooves 88, 88' in which the protruding ribs 77 , 77 ' of the 
driving unit 80 slide for being lifted and lowered, and being 
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connected with the first arm 81 and the second arm 82 of the link 
85 respectively. 

Also, both guide members 79,79' guide the first operating rod 
75 and the second operating rod 76 f and have slits 90,90' 
vertically forming at both ends thereof. 

Fig. 9 shows the status when the driving unit 80 is in the 
lowering position. 

The driving gear part 20 rotates in the clockwise direction 
through the driving motor 10, and thus the relay gear part 30 
rotates in the counterclockwise direction. The main gear part 40 
rotates in the clockwise direction by the rotation of the relay 
gear part 30, and thus the first half gear 44 of the main gear part 
40 is erigaged with the half gear 83 of the link 85. Therefore, the 
first arm 81 and the second arm 82 of the link 85 rotate by a 
predetermined angle in the counterclockwise direction about the 
pivot axis 84. 

By means of the rotation of the first arm 81 and the second arm 
82, the first operating rod 75 and the second operating rod 76 move 
horizontally. Accordingly, the protruding ribs 11,11' of the 
driving unit 80 move into the upper portion along the sliding 
grooves 88, 88' formed on the first operating rod 75 and the second 
operating rod 76, resulting in lifting the driving unit 80. 

The protruding ribs 77,77' are guided and supported by the 
slits 90, 90' which are vertically formed at both ends of the guide 
members 79,79' guiding the first operating rod 75 and the second 
operating rod 76. 

When the driving unit 80 operates in the lifting mode, the 
pinion part 50 circularly moves along the loading recess 14 
through the clockwise rotation of the main gear part 40, and thus 
moves in the left side of the body 200 (shown in Fig. 11) . 

According to the above-mentioned operation, the optical 



4/25/06, EAST Version: 2.0.3.0 



WO 99/23654 



PCT/KR98/00345 



19 

pickup apparatus of the drive unit 80 reproduces the data of the 
selected CD. 

Furthermore, the operation which lowers the driving unit 80 
for stopping the CD' s reproduction may be attained by driving the 
above-mentioned operation for reproducing the CD in the reverse 
direction. 

The illustration about the constitution and the operation in 
which the tray is ejected from and is loaded into the body are 
similar to the above mentioned first embodiment. 

Hereinafter, referring to Fig. 14 through Fig. 17, a third 
preferred embodiment according to the present invention is 
illustrated in detail. 

As shown in Fig 14, a connecting plate connects the central 
axis of the main gear part with the central axis of the pinion part 
for limiting a circular motion of the pinion part. The connecting 
plate extends one end portion of the connecting plate to form in 
a fan shape, and has a half gear forming a series of teeth at a 
peripheral wall of an arc portion thereof. 

For reproducing the selected CD, the half gear 63 of the 
connecting plate 66 is engaged with the half gear 83 of the link 
85, and thus lifts the driving unit 80 through the operation of the 
driving unit elevating means. 

Furthermore, the operation which lowers the driving unit 80 
for stopping the CD's reproduction may be attained by driving the 
above-mentioned operation for reproducing the CD in the reverse 
direction. 

The illustration about the constitution and the operation of 
the constructing members are similar to the above mentioned 
embodiments . 

Like the above-mentioned illustration, the CD changer 
according to the present invention has a driving mechanism 
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operated by a single driving source, and effectively executes the 
ejecting and loading operation of the tray and. the lifting and 
lowering operation of the driving unit. 

As a result, the CD changer is simple in structure, has a 
5 reduction in the number of constituent member and assembling steps , 
and achieves high productivity and a low manufacturing cost. 

While this invention has been particularly shown and 
described with reference to particular embodiments thereof, it 
will be understood by those skilled in the art that various changes 
10 in form and details may be effected therein without departing from 
the spirit and scope of the invention as defined by the appended 
claims . 
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CLAIMS 

1. A compact disk changer with a driving mechanism 
operated by a single driving source, comprising: 

a tray having a rack gear and a loading recess formed in a lower 
side inside of said tray, and which can be ejected and loaded; 

a driving unit being lifted and lowered between a lifting 
position for a reproducing operation of the compact disk and a 
lowering position for stopping the reproducing operation, and 
having protruding ribs in both ends of both side walls of the 
driving unit for the lifting and lowering operation; 

a driving motor for operating an ejecting operation and a 
loading operation of the tray, and for operating the lifting 
operation and the lowering operation of the driving unit; 

a driving unit elevating means lifting and lowering the 
driving unit; and 

a gear train means engaged with the rack gear for ejecting or 
loading the tray by means of power of the driving motor , and engaged 
with one side of the driving unit elevating means for lifting and 
lowering the driving unit. 

2. The compact disk changer with a driving mechanism 
operated by a single driving source according to claim 1, wherein 
the gear train means includes: 

a driving gear part rotated by driving power transmitted from 
the driving motor; 

a relay gear part engaged with the driving gear part and 
integrally forming an upper gear on an upper surface 

a main gear part rotated by the relay gear part, integrally 
forming a first half gear on a lower surface, and rotatably 
mounted on the body through a central axis; 

a pinion part having a lower gear engaged with the main gear 
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part and a central axis movable along the loading recess, and 
moving the rack gear engaged with the pinion part by rotation of 
the lower gear integrally formed on a lower portion of the pinion 
part; and 

a connecting plate connecting the central axis of the main 
gear part with the central axis of the pinion part for limiting a 
circular motion of the pinion part. 

3. The compact disk changer with a driving mechanism 
operated by a single driving source according to claim 1, wherein 
the loading recess is formed in a U-shape with a curved course and 
a straight course. 

4. The compact disk changer with a driving mechanism 
operated by a single driving source according to claim 1, wherein 
the rack gear is formed in a U-shape with a curved course and a 
straight course. 

5. The compact disk changer with a driving mechanism 
operated by a single driving source according to claim 1, wherein 
the driving unit elevating means includes: 

a link rotatably mounted on the body through a pivot axis, and 
having a first arm and a second arm integrally forming a 
projection; 

a cam gear part having a second half gear engaged with the first 
half gear of the main gear part, and a guide rail formed at a rear 
surface of the cam gear part with a spiral shape and guiding the 
projection of the second arm so that the first arm and the second 
arm of the link are able to rotate about the pivot axis; 

a first operating rod and a second operating rod having 
sliding grooves in which the protruding ribs of the driving unit 
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slide for being raised and lowered, and being connected with the 
first arm and the second arm of the link respectively; and 

both guide members guiding the first operating rod and the 
second operating rod, and vertically forming slits in both ends 
thereof . 

6. The compact disk changer with a driving mechanism 
operated by a single driving source according to claim 1, wherein 
the driving unit elevating means includes: 

a link rotatably mounted on the body through a pivot axis, 
having a first arm and a second arm, and integrally forming a half 
gear engaged with the first half gear of the main gear part at a 
central side wall; 

a first operating rod and a second operating rod having 
sliding grooves in which the protruding ribs of the . driving unit 
slide for being lifted and lowered, and being connected with the 
first arm and the second arm of the link respectively; and 

both guide members guiding the first operating rod and the 
second operating rod, and vertically forming slits in both ends 
thereof . 

7. A compact disk changer with a driving mechanism 
operated by a single driving source, comprising: 

a tray having a U-rack gear and a U-loading recess with a curved 
course and a straight course formed in a lower side inside of said 
tray, and which can be ejected and loaded; 

a driving unit being lifted and lowered between a lifting 
position for reproducing the compact disk and a lowering position 
for stopping the reproducing operation, and having protruding 
ribs in both ends of both side walls for the lifting and lowering 
operation; 
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a driving motor for operating an ejecting operation and a 
loading operation of the tray, and for operating the lifting 
operation and the lowering operation of the driving unit; 

a driving gear part rotated by driving power transmitted from 
the driving motor; 

a relay gear part engaged with the driving gear part and 
integrally forming an upper gear having a small radius on an upper 
surface; 

a main gear part engaged with the upper gear of the relay gear 
part, and rotatably mounted on the body through a central axis; 

a pinion part having a lower gear engaged with the main gear 
part and a central axis movable along the loading recess, and 
moving the rack gear engaged^ with the pinion part by rotation of 
the lower gear integrally formed on a lower portion of the pinion 
part; 

a connecting plate connecting the central axis of the main 
gear part with the central axis of the pinion part for limiting a 
circular motion of the pinion part, extending one end portion of 
the connecting plate to form in a fan shape, and having a half gear 
forming a series of teeth at a peripheral wall of an arc portion 
thereof; and 

a driving unit elevating means lifting and lowering the 
driving unit through rotating power transmitted from the main gear 
part, 

wherein the driving unit elevating means includes a link 
rotatably mounted on the body through a pivot axis, having a first 
arm and a second arm, and integrally forming a half gear engaged 
with the half gear of the connecting plate at a central side wall; 

a first operating rod and a second operating rod having 
sliding grooves in which the protruding ribs of the driving unit 
slide for being lifted and lowered, and being connected with the 
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first arm and the second arm of the link respectively; and 

both guide members guiding the first operating rod and the 
second operating rod, and vertically forming slits in both ends 
thereof . 
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FIG.8A 
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FIG.8B 
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FIG. 10 




4/25/06, EAST Version: 2.0.3.0 



WO 99/23654 



PCT/KR98/00345 




4/25/06, EAST Version: 2.0.3.0 



WO 99/23654 



PCT/KR98/00345 




4/25/06, EAST Version: 2.0.3.0 



WO 99/23654 



PCT/KR98/00345 



14/19 

FIG.13A 
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FIG.13B 
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